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(54) Three-wheeled vehicle provided with swinging mechanism 



(57) Solving Means: In a three-wheeled vehicle pro- 
vided with a swinging mechanism (93) provided with a 
swinging shaft (137) for crosswise swinging a body 
frame (1 6) for right and left two rear wheels(21 , 1 8)and 
a damper rubber (112) that is located between a mem- 
ber (a pressing member (113)) on the side of the rear 
wheels (21 , 1 8)an d a member (a case (111)) on the side 
of the body frame (16) when the body frame (16) is 
swung around the swinging shaft (137) and generates 
reaction force that tries to return the body frame (1 6) to 
an original position, the swinging mechanism(93) is con- 



figured as a mechanism in which the pressing member 
(1 1 3) or the case (1 1 1 ) is swin gab ly attached to a through 
pin (116) provided separately from the swinging shaft 
(137). 

Effect: The damper rubber can be provided around the 
through pin by providing the through pin separately from 
the swinging shaft and if the through pin is thinned, the 
swinging mechanism canbeminiaturized. Besides, large 
space is not required around the swinging shaft and the 
degree of freedom in arranging the swinging shaft can 
be increased. 



FIG. 1 1 




CL 
LU 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 1 403 172 A1 



2 



Description 

[0001] The present invention relates to a three- 
wheeled vehicle provided with a swinging mechanism 
in which a swinging shock absorber is miniaturized and 
the degree of freedom in arranging a swinging shaft is 
increased. 

[0002] Athree- wheeled vehicle provided with as wing- 
ing mechanism for swinging the body crosswise is 
known (for example, refer to a patent document 1). 

Patent document 1 : 

[0003] Japanese published examined patent applica- 
tion No. Heil-23356 (Figs. 1 , 2 and 4 on pp. 2 and 3) 
[0004] Fig. 1 of the patent application 1 will be de- 
scribed referring to Fig. 17 below, Fig. 2 of the patent 
document 1 will be described referring to Rg. 18 below 
and Fig. 4 of the patent document 1 will be described 
ref erring to Fig. 1 9 below. Reference numbers are newty 
allocated. 

[0005] Fig. 17 is a side view showing a conventional 
type three-wheeled vehicle. The swing-type three- 
wheeled vehicle 200 is a vehicle composed of a front 
body 202 provided with one front wheel 201 and a rear 
body 204 provided with two rear wheels 203 and pro- 
vided with a swinging joint 205 between the front body 
202 and the rear body 204 for swinging the front body 
202 for the rear body 204 crosswise. 
[0006] Fig. 1 8 is a plan (a partial sectional view) show- 
ing the swinging joint shown in Rg. 1 7 and shows a state 
in which a spindle 208 is rotatably attached to a case 
206 of the swinging joint 206 via a bearing 207 and a 
rear frame 211 forming the rear body 204 is attached to 
the spindle 208. 

[0007] Fig. 1 9 is a sectional view viewed along a line 
1 9-1 9 shown in Fig. 1 8 and shows that structure that an 
elastic body 214 is held between a cam 212 and a cy- 
lindrical inner wall 213 is acquired by attaching the cam 
21 2 the cross section of which is substantially rectangu- 
lar to the spindle 208, surrounding the cam 21 2 with the 
substantially rectangular cylindrical inner wall 213 and 
arranging the elastic body 21 4 at four comers of the cy- 
lindrical inner wall 213. When the cam212 is relatively 
turned for the cylindrical inner wall 21 3, the elastic body 
214 is deflected and the swing of the front body 202 
shown in Rg. 17 is buffered. 

[0008] As the spindle 208 shown in Fig. 18 couples 
the front body 202 and the rear body 204, the outside 
diameter is required to be increased to increase the 
strength. When the outside diameter of the spindle 208 
is large, the cylindrical inner wall 213 for housing the 
elastic body 214 shown in Fig. 19 is also large-sized. 
Hereby, large space is required around a swinging shaf 
t and the degree of f reedom in arranging the swinging 
shaft is reduced. 

[0009] Then, the object of the invention is to miniatur- 
ize a swinging shock absorber and to increase the de- 



gree of freedom in arranging a swinging shaft by improv- 
ing the three-wheeled vehicle provided with the swing- 
ing mechanism. 

[0010] To achieve the object, Claim 1 is based upon 
5 a three-wheeled vehicle provided with a swinging mech- 
anism as a swinging shock absorber provided with a 
swinging shaft for crosswise swinging a body frame for 
right and left two rear wheels and a resilient member 
between a member on the side of the rear wheels and 
10 a member on the side of the body frame for generating 
reaction force that tries to return the body frame to an 
original position when the body frame is swung around 
the swinging shaft and is characterized in that in the 
swinging shock absorber, a spindle is provided sepa- 
ls rately from the swinging shaft and either of the member 
on the side of the rear wheel or the member on the side 
of the body frame is tumably attached to the spindle. 
[001 1 ] The resilient member can be provided around 
the spindle by providing the spindle separately from the 
20 swinging shaft and if the spindle is thinned, the swinging 
shock absorber can be miniaturized. Besides, large 
space is not required around the swinging shaft and the 
degree of freedom in arranging the swinging shaft can 
be increased. 

25 [Q01 2] Claim 2 is characterized in that the member on 
the side of the body frame is attached to the rear of the 
body frame. 

The swinging shock absorber can be maintained 
from the rear of the body frame and the maintenance is 

30 facilitated. 

[001 3] Claim 3 is characterized in that the member on 
the side of the rear wheels is attached to coupling means 
when right and left suspension amis are coupled to the 
body frame via resilient means and the coupling means 

35 provided at both ends of the resilient means. 

The buffer action of the suspension arm can be 
made by the resilient means, as the member on the side 
of the rear wheels is attached to the coupling means for 
coupling the suspension arm to the resilient means, no 

40 installation member for the member on the side of the 
rearwheels is required tobe specialryprovided and the 
number of parts can be prevented from being increased. 
[0014] Claim 4 is characterized in that the coupling 
means is composed of links swingabfy attached to the 

45 right and left suspension amis and substantially L-type 
bell cranks swingably attached to the respective ends 
of these links, when a first fulcrum is respectively pro- 
vided to curved parts of these bell cranks and second 
and third fulcrums are provided to two ends of each bell 

50 crank, the first fulcrum is attached to the end of the link, 
the second fulcrums are connected via a connecting 
member, the connecting member is swingably attached 
to the side of the body, the third fulcrum is attached to 
each end of the resilient means and the member on the 

55 side of the rear wheels is attached to the connecting 
member. 

[0015] As the connecting member is moved only in 
parallel by the right and left links even if the body frame 
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is crosswise swung, relative revolution is caused be- 
tween the connecting member and the body frame and 
the resilient member can be pressed by the member on 
the side of the rear wheels attached to the connecting 
member and the member on the side of the body frame. 
[001 6] Claim 5 is characterized in that the member on 
the side of the body frame is a divided case for housing 
the resilient member. 

As the member on the side of the body frame is 
the divided case, the case is disassembled and the 
swinging shock absorber can be easily maintained. 
[0017] An embodiment of the invention will be de- 
scribed based upon attached drawings below, in which: 

Fig. 1 is a side view showing a three-wheeled vehi- 
cle provided with a swinging mechanism according 
to the invention; 

Fig. 2 is a side view showing a main part of the 
three-wheeled vehicle according to the invention; 

Fig. 3 is a plan showing the three-wheeled vehicle 
according to the invention; 

Fig. 4 is a plan showing the main part of the three- 
wheeled vehicle according to the invention; 

Fig. 5 is a first perspective view showing the three- 
wheeled vehicle according to the invention; 

Fig. 6 is a back view showing the three-wheeled ve- 
hicle according to the invention; 

Fig. 7 is a second perspective view showing the 
three-wheeled vehicle according to the invention; 

Figs. 8 are explanatory drawings for explaining the 
swinging mechanism according to the invention; 

Fig. 9 is a third perspective view showing the three- 
wheeled vehicle according to the invention; 

Fig. 10 is a plan showing a body frame according 
to the invention; 

Fig. 11 is a back view showing a rear suspension 
according to the invention; 

Fig. 1 2 shows the first action of the rear suspension 
according to the invention; 

Fig. 1 3 shows the second action of the rear suspen- 
sion according to the invention; 

Fig. 14 shows the third action of the rear suspension 
according to the invention; 

Fig. 15 shows the fourth action of the rear suspen- 



sion according to the invention; 

Fig. 1 6 shows the fifth action of the rear suspension 
according to the invention; 

5 

Fig. 17 is a side view showing a conventional type 
three-wheeled vehicle; 

Fig. 18 is a plan showing a swinging joint shown in 
10 Fig. 17; and 

Fig. 1 9 is a sectional view viewed along a line 1 9-1 9 
shown in Fig. 18. 

is [0018] The drawings shall be viewed in a direction of 
a reference number. 

Fig. 1 is a side view showing a three-wheeled ve- 
hicle provided with a swinging mechanism according to 
the invention. The three-wheeled vehicle provided with 

20 the swinging mechanism 10 (hereinafter called the 
three-wheeledvehicle 1 0) is composed of a front fork 1 2 
steerably attached to a head pipe 1 1 via a steering shaft 
not shown, a front wheel 13 attached to the lower end 
of the front fork 12, a handlebar 14 integrated with the 

25 front fork 1 2, a body frame 1 6 attached to the rear of the 
head pipe 1 1 , a power unit 1 7 attached to the rear of the 
body frame 1 6, right and left rear wheels 21,18 (the in- 
side rear wheel 21 is not shown) driven by the power 
unit 17, a housing box 22 attached to an upper part of 

30 the body frame 1 6 and a seat 23 openably attached to 
an upper part of the housing box 22. 
[001 9] The body frame 1 6 is composed of a down pipe 
25 extended backward and diagonally downward from 
the head pipe 11 , a pair of right and left lower pipes 27, 

35 26 (the inside lower pipe 27 is not shown) extended 
backward from a lower part of the down pipe 25 and fur- 
ther, extended backward and diagonal ly upward, a 
center upper frame 28 coupled to the respective rears 
of these lower pipes 27, 26 a center pipe 31 extended 

40 backward from the down pipe 25 and coupled to the 
center upper frame 28 and a J-shaped frame 32 when 
it is viewed from the side coupled to the rear of each 
lower pipe 27, 26 and the rear side of the center upper 
frame 28. 

45 [0020] The center upper frame 28 is a member for 
supporting the housing box 22 and suspending the pow- 
er unit 1 7. 

The J-shaped frame 32 is a member for attaching 
a rear suspension that suspends the rear wheels 1 8, 21 

so and the swinging mechanism allowing a lateral swing 
on the side of the body frame 1 6 for the side of the rear 
suspension. The rear suspension and the swinging 
mechanism will be described in detail later. 
[0021] The power unit 17 is composed of an engine 

55 34 arranged on the front side of the body and a trans- 
mission mechanism 35 that transmits the power of the 
engine 34 to the rear wheels 18,21. 

A reference number 41 denotes a front fender that 
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covers the front wheel 13, 42 denotes a battery, 43 de- 
notes a winker, 44 denotes a tail lamp, 46 denotes an 
air cleaner and 47 denotes a muffler 
[0022] Fig. 2 is a side view showing a main part of the 
three-wheeled vehicle according to the invention. Rg. 2 
shows that the rear of the power unit 1 7 is supported by 
laying each coupling pipe 52, 52 (the inside coupling 
pipe 52 is not shown) between the J -shaped frame 32 
and the center upper frame 28 to couple an upper part 
of the J-shaped frame 32 and the rear ends of the center 
upper frame 28, attaching each reinforcing plate 53, 53 
to each coupling pipe 52 , 52 and the center upper frame 
28, attaching an L-type pipe 54 of substantially an L type 
when it is viewed from the side to the inside of the rear 
of the J-shaped frame 32, attaching brackets 56, 56 (the 
inside bracket 56 is not shown) to the center upper frame 
28, attaching an upper part of the front of the power unit 
1 7 to these brackets 56, 56 via an intermediate member 
57 and extending a supporting rod 58 from the reinforc- 
ing plates 53,53 downward and diagonally backward, 
and shows that the rear end of the power unit 17 is at- 
tached by extending a projection 61 from the front of the 
L-type pipe 54 forward. Reference numbers 32A, 32B, 
32C denote a substantially horizontal lower horizontal 
part of the J-shaped frame 32, an inclined part at the 
rear end the upper end side of which is extended at the 
back of the lower end side and an upper inclined part 
the front end of which is higher than the rear end. 
[0023] Fig. 3 is a plan showing the three-wheeled ve- 
hicle according to the invention and shows that the rear 
of the J- shaped frame 32 is formed by one pipe and a 
rear suspension 63 (the details will be described later) 
is attached to the J-shaped frame 32. A reference 
number 65 denotes a brake lever for the rear wheel and 
66 denotes a brake lever for the front wheel. 
[0024] Fig. 4 is a plan showing the main part of the 
three-wheeled vehicle according to the invention. Fig. 4 
shows structure that suspension arms 71 , 72 are at- 
tached to the right and the left of the J-shaped frame 32, 
holders (not shown) are attached to the ends of these 
suspension arms 71 , 72, the rear wheels 1 8, 21 are ro- 
tatabty attached to these holders and these rear wheels 
18, 21 are driven by drive shafts 73, 74 extended from 
transmission mechanism 35 of the power unit 17. 
[0025] A reference number 76 denotes a shock ab- 
sorber as resilient means composed of a damper 77 and 
a helical compression spring (not shown) and the shock 
absorber is coupled to the respective sides of the right 
and left suspension arms 72, 71 . 
[0026] The center upper frame 28 is a substantially 
elliptic member and the housing box 22 (see Fig. 1 ) hav- 
ing a substantially similar bottom is attached to its upper 
part. 

The transmission mechanism 35 of the power unit 
17 is composed of a belt-type continuously variable 
transmission 78 extended backward from the rear of the 
left of the engine 34 and a gear box 81 coupled to the 
rear of the continuously variable transmission 78, the 



drive shaft 74 is connected to the output shaft on the 
front side of the gear box 81 and the drive shaft 73 is 
connected to the output shaft on the rear side of the gear 
box 81. 

s [0027] Rg. 5 is a first perspective view showing the 
three-wheeled vehicle according to the invention and 
shows that the front of the J-shaped frame 32 is attached 
to the respective rears of the lower pipes 26, 27 of the 
body frame 1 6 . A reference number 83 denotes a hold- 
10 er (the inside holder 83 is not shown). 

[0028] Fig. 6 is a back view showing the three- 
wheeled vehicle according to the invention, the inclined 
part at the rear end 32B of the J-shaped frame 32 is a 
substantially perpendicular part in a state in which no- 
's body rides on the three-wheeledvehicle 1 0 and the rears 
of the suspension arms 71, 72 are attached to the in- 
clined part at the rear end 32B. A reference number 85 
denotes a rear swing shaft for swingabfy attaching the 
rears of the suspension arms 71 , 72 to the inclined part 
20 at the rear end 32B. 

[0029] Rg. 7 is a second perspective view showing 
the three-wheeled vehicle according to the invention 
and shows the rear suspension 63 in which the suspen- 
sion arms 72, 71 are extended right and left from the J- 
25 shaped frame 32, the holders 83 are attached to the re- 
spective ends of these suspension arms 72, 71 , arc- 
shaped links 89, 88 are swingably attached to the re- 
spective upper parts of the suspension amis 72 , 71 via 
mounting brackets 87, 86, bell cranks 91 , 90 of a sub- 
30 stantially L type when they are viewed from the side are 
swingably attached to the respective ends of these arc- 
shaped links 89, 88, the shock absorber 76 is laid be- 
tween the respective upper ends of these bell cranks 
91 , 90, a bar-shaped connecting member 92 is laid be- 
35 tween the respective ends of the sides of the bell cranks 
91 , 90 and the connecting member 92 is attached to the 
inclined part at the rear end 32B of the J-shaped frame 
32 via the swinging mechanism 93 as a swinging shock 
absorber. 

40 [0030] The arc-shaped link 88 and the bell crank 90, 
and the arc-shaped link 89 and the bell crank 91 form 
coupling means 94, 94 for coupling the shock absorber 
76 to the suspension arms 71 , 72. 
[0031] The arc-shaped links 88, 89 are respectively 

^5 provided with a side protruded part 95 in the middle and 
brake calipers 96, 96 for braking each swing of the arc- 
shaped links 88, 89 are attached to these side protruded 
parts 95 . Reference numbers 97, 97 denote a braking 
device provided with the brake caliper 96 and each disc 

so 98, 98 is held between the brake calipers 96, 96 by oil 
pressure. The discs 98, 98 are members attached to the 
suspension arms 71 , 72. A reference number 100 de- 
notes a bolt that functions as each swinging shaft of the 
arc-shaped links 88, 89. 

55 [0032] Each bell crank 90, 91 is composed of two 
crank plates 102, 102 and is provided with a first bolt 
103 as a first fulcrum, a second bolt 1 04 as a second 
fulcrum and a third bolt 106 as a third fulcrum. A refer- 
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ence number 1 07 denotes a fourth bolt as a stopper pin 
for regulating the stretch of the shock absorber 76 and 
108, — (— shows plurality, hereinafter similar) denote 
a nut screwed on the first bolt 1 03 to the fourth bolt 1 07. 
[0033] The swinging mechanism 93 is a member for 
allowing the rightward and leftward swings of the body 
frame 16 for the suspension arms 71 , 72 in cornering, 
increasing reaction force with included elasticity as the 
inclination of the swing becomes large and returning the 
body frame to an original position. 
[0034] Figs. 8A to 8C are explanatory drawings for ex- 
plaining the swinging mechanism according to the in- 
vention, Fig. 8A is a side view (a partial sectional view) , 
Fig. 8B is a sectional view viewed along a line b-b in Fig. 
8A and Rg. 8C shows action in Fig. 8B. 

As shown in Fig. 8A, the swinging mechanism 93 
is so-called "Neidhart damper" composed of a case 111 
attached to the inclined part at the rear end 32B of the 
J-shaped frame 32 and the rear of the L-type pipe 54, 
damper rubbers 112, — housed in the case 1 11 , a press- 
ing member 113 attached to the connecting member 92 
for pressing these damper rubbers 112, — and a 
through pin 1 1 6 which pierces the pressing member 1 13 
and the connecting member 92 and both ends of which 
are supported by an end support 114 provided to the L- 
type pipe 54 and the inclined part at the rear end 2B. A 
reference number 117 denotes an attachment provided 
to the pressing member 1 1 3 to bolt the pressing member 
113 on the connecting member 92 and 118 denotes a 
swing regulator integrated with the end support 114 to 
regulate the swing of the connecting member 92. 
[0035] As shown in Fig. 8B, the case 1 1 1 is a member 
including a left case 1 21 and a right case 1 22, a damper 
housing 1 23 is provided to the inside, the damper rub- 
bers 112, — are arranged at the four comers of the 
damper housing 123 and are pressed by convex press- 
ing parts 124, ~ of the pressing member 113. 
[0036] As shown in Rg. 8C, the body frame 16 is 
swung on the left of the body (an arrow left in Rg. 8C 
shows the left of the body) for the connecting member 
92 coupled to the side of the suspension ami, when the 
L-type pipe 54 is inclined by an angle 0, the case 1 1 1 of 
the swinging mechanism 93 is relatively revolved with 
the pressing member 113, the damper rubbers 112, — 
housed in the case 1 1 1 are compressed between the 
case 111 and the pressing member 113 and reactive 
force that tries to return the case 111 and further, the 
body frame 16 to each original position (each position 
shown in Fig. 8A) generates. 

[0037] Fig. 9 is a third perspective view (diagonally 
viewed fromtherearofthebodyf rame) showing the three- 
wheeledvehicle according to the invention and shows 
that rear fittings 1 27 for swingably attaching the respec- 
tive rears of the suspension arms 71 , 72 (see Fig. 7) and 
front fittings 128 for swingably attaching the respective 
fronts of the suspension arms 71 , 72 are provided to the 
J-shaped frame 32. 

[0038] The rear fittings 127 are composed of the in- 



clined part at the rear end 32B and a vertical bracket 
1 31 connecting the L-type pipe 54 and a lower horizontal 
part 32E (described later) , and the rear swing shaft 85 
(see Rg. 6) for supporting the respective rears of the 

5 suspension arms 71 , 72 is attached to the inclined part 
at the rear end 32B and the vertical bracket 131 . 
[0039] The front fittings 128 is composed of a front 
stand 1 33 and a rear stand 1 34 which stand at an inter- 
val on the lower horizontal part 32E and a front swing 

io shaft 1 36 for supporting the respective fronts of the sus- 
pension arms 71, 72 is attached to the front stand 133 
and the rear stand 134. 

[0040] The front swing shaft 136 and the rear swing 
shaft 85 form a swinging shaft 1 37 for crosswise swing - 

is ing the body frame 1 6. 

[0041] A reference number 138 denotes a fuel tank, 
142 and 143 denote an engine mounting vibration insu- 
lating link for mounting the engine 34 on the body frame 
1 6 and 1 44 denotes a U-shaped pipe attached to a lower 

20 part of each rear of the lower pipes 26, 27 to attach the 
end of the lower horizontal part 32E of the J-shaped 
frame 32. 

[0042] Rg. 5 shows the embodiment that the front 
ends of the lower horizontal part 32A branched in a Y 

25 type are directly attached to the lower pipes 26, 27, how- 
ever, Rg. 9 shows another embodiment that the J- 
shaped frame 32 is composed of the lower horizontal 
part 32E branched in a Y type, the inclined part at the 
rear end 32B and an upper inclined part 32C and the 

30 front ends of the lower horizontal part 32E are attached 
to the lower pipes 26, 27 via the U-shaped pipe 144. 
[0043] Fig. 10 is a plan showing the body frame ac- 
cording to the invention and shows that the lower hori- 
zontal part 32E of the J-shaped frame 32 is branched in 

35 a Y type halfway, the branched parts are coupled to the 
rear of the U-shaped pipe 144 and the coupling pipes 
52, 52 are extended in a Y type from the upper inclined 
part 32C of the J-shaped frame 32 to the center upper 
frame 28. 

40 [0044] The lower horizontal part 32E (and the lower 
horizontal part 32A (see Fig. 5) ) are detailedry a part 
formed by bending one long first pipe 151 halfway and 
connecting a second pipe 1 53 to the vicinity of a bended 
part 152 of the first pipe 151 . A reference number 154 

45 denotes a Y-type branched part acquired by connecting 
the second pipe 153 to the first pipe 151 and branching 
in a Y type and 1 55 denotes a Y-type branched part ac- 
quired by connecting the coupling pipes 52, 52 to the 
upper inclined part 32C and branching in a Y type. 

so The first pipe 151 is a member including the in- 

clined part at the rear end 32B and the upper inclined 
part 32C and is acquired by removing the second pipe 
153 from the J-shaped frame 32. 
[0045] The connection of the front of a lower part of 

55 the J-shaped frame 32 and the U-shaped pipe 1 44 can 
be enhanced by forming the lower horizontal part 32E 
in the Y type as described above and the connection of 
an upper part of the rear of the J-shaped frame 32 and 
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the rear of the center upper frame 28 can be enhanced 
by arranging the coupling pipes 52, 52 in the Y type. The 
connection of the front of the lower part of the J-shaped 
frame 32 and the lower pipes 26, 27 can be enhanced 
by forming the lower horizontal part 32A in the Y type 
as shown in Fig. 5. 

[0046] Fig. 1 1 is aback view showing the rear suspen- 
sion according to the invention and shows the rear sus- 
pension 63 in a state in which a rider rides the three- 
wheeled vehicle. The inclined part at the rear end 32B 
and the upper inclined part 32C of the J-shaped frame 
32 respectively shown in Fig. 9 are omitted. The right 
case 122 of the swinging mechanism 93 shown in Fig. 
8B is shown by an imaginary line. At this time, the L-type 
pipe 54 of the body frame 1 6 is substantially vertical and 
the connecting member 92 is substantially horizontal. 
[0047] The connect ing member 92 is a member pro- 
vided with fan-type parts 1 56, 1 57 to each of which each 
arc-shaped long hole 158, 159 is provided at both ends 
and the inclination angle of each bell crank 90, 91 with 
the connecting member 92 is regulated by piercing each 
fourth bolt 1 07, 1 07 as a stopper pin in each arc-shaped 
long hole 158, 159. The inclination angle of the bell 
cranks 90, 91 varies depending upon the inclination an- 
gle of the suspension arms 71 , 72, that is, quantity in 
which the rear wheels 18, 21 are vertically moved. In 
other words, the arc-shaped long holes 158, 159 are 
parts for regulating the quantity in which the rear wheels 
1 8, 21 are vertically moved. 

[0048] The action of the above-mentioned rear sus- 
pension 63 will be described below. 

Fig. 12 shows the first action of the rear suspen- 
sion according to the invention. 

For example, when the left rear wheel 1 8 is moved 
upward by the amount of movement M1 from a state 
shown in Fig. 1 1 , the suspension arm 71 is swung up- 
ward as shown by an arrow a with the rear swing shaft 
85 and the front swing shaft 136 (see Fig. 9) in the cent- 
er, hereby the arc-shaped link 88 is lifted as shown by 
an arrow b, the bell crank 90 is swung in a direction 
shown by an arrow c with the second bolt 104 as a ful- 
crum and the shock absorber 76 is pressed and con- 
tracted in a direction shown by an arrow d. Hereby, the 
transmission of shock caused by the lifting of the left 
rear wheel 1 8 to the side of the body frame 1 6 (see Fig. 
1 0) is reduced. 

At this time, as the other suspension arm 72 is in 
the same state as that shown in Fig. 11 , the connecting 
member 92 is in a substantially horizontal state as in 
Fig. 11. 

[0049] Fig. 13 shows the second action of the rear 
suspension according to the invention. 

When the rear wheels 1 8, 21 are both lifted by the 
amount of movement M2 or the body frame 16 is low- 
ered by the amount of movement M2 for the rear wheels 
18, 21 from the state shown in Fig. 11, the suspension 
arms 71 , 72 are swung upward as shown by arrows f , 
f wi th the rear swing shaft 85 and the f ront swing shaft 



136 (see Fig. 9) in the center, hereby the arc-shaped 
links 88, 89 are lifted as shown by arrows g, g, make 
bell cranks 90, 91 swing in each direction shown by ar- 
rows h, h with the second bolt 104 as a fulcrum and 
5 press and contract the shock absorber 76 as shown by 
arrows j , j . As a result, buffer action is made by the 
shock absorber 76. 

[0050] Fig. 1 4 shows the third action of the rear sus- 
pension according to the invention. 

io When the rear wheels 1 8, 21 are both lowered by 

the amount of movement M3 or the body frame 16 is 
lifted by the amount of movement M3 for the rear wheels 
18, 21 from the state shown in Fig. 11 , the suspension 
amis 71 , 72 are swung downward as shown by arrows 

is m, m with the rear swing shaft 85 and the front swing 
shaft 136 (see Fig. 9) in the center, hereby the arc- 
shaped links 88, 89 are lowered as shown by arrows n, 
n, make the bell cranks 90, 91 swing in each direction 
shown by arrows p, p with the second bolt 1 04 as a ful- 

20 crum and extend the shock absorber 76 as shown by 
arrows q, q. As a result, buffer action is made by the 
shock absorber 76. 

[0051 ] Fig. 1 5 shows the fourth action of the rear sus- 
pension according to the invention. 

25 When the body frame 1 6, the L-type pipe 54 in this 

case is swung by an angle <J>1 on the left side of the body 
from the state shown in Fig. 11 , the connecting member 
92 coupled to the L-type pipe 54 via the through pin 1 1 6 
is moved in parallel leftward as shown by an arrow s. 

30 Hereby, the arc-shaped links 88, 89 are inclined as 
shown by arrows t, t and the bell cranks 90, 91 are 
moved in parallel as shown by arrows u, u. As an interval 
between the third bolts 106, 106 of the bell cranks 90, 
91 is unchanged, the shock absorber 76 is not extended/ 

35 contracted. 

[0052] As at this time, the body frame 1 6 is swung for 
the connecting member 92, reaction force that tries to 
return the body frame 1 6 to the original position (that is, 
the position shown in Fig. 11) by the swinging mecha- 

40 nism generates as shown in Fig. 8C. 

[0053] Fig. 16 shows the fifth action of the rear sus- 
pension according to the invention. 

When the rear wheel 1 8 is lifted by the amount of 
movement M4 and the body frame 16, the L-type pipe 

45 54 in this case is swung by an angle $2 on the left side 
of the body from the state shown in Fig. 11 , the suspen- 
sion arm 71 is swung upward as shown by an arrow v 
with the rear swing shaft 85 and the front swing shaft 
136 (see Fig. 9) in the center and the connecting mem- 

50 ber 92 is moved leftward as shown by an arrow w. Here- 
by, the arc-shaped link 88 is lifted, is inclined leftward, 
the arc-shaped link 89 is inclined leftward as shown by 
an arrow x, the bell crank 90 is swung clockwise with 
the second bolt 104 as a fulcrum, is moved leftward, the 

55 bell crank 91 is moved leftward, as a result presses and 
contracts the shock absorber 76 and makes buffer ac- 
tion. 

[0054] As described in relation to Figs . 8C, 9 and 1 1 , 
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the invention is based upon the three-wheeled vehicle 
10 (see Fig. 1) provided with the swinging mechanism 
93 as a swinging shock absorber provided with the 
swinging shaft 137 for crosswise swinging the body 
frame 16 for the right and left two rear wheels 21 , 18 
and the damper rubber 112 that is located between the 
member (the pressing member 113) on the side of the 
rear wheels 18, 21 and the member (the case 111) on 
the side of the body frame 1 6 and generates reaction 
force which tries to return the body frame 1 6 to the orig- 
inal position when the body frame 16 is swung around 
the swinging shaft 137 and is first characterized in that 
the swinging mechanism 93 is configured as a mecha- 
nism in which the member (the pressing member 111) 
on the side of the rear wheels 1 8, 21 or the member (the 
case 1 1 1 ) on the side of the body frame 1 6 is swingably 
attached to the through pin 116 as a spindle provided 
separately from the swinging shaft 137. 
[0055] The damper rubber 112 can be provided 
around the through pin 1 1 6 by providing the through pin 
116 separately from the swinging shaft 137 . As a load 
of the through pin 116 is smaller, compared with a load 
of the swinging shaft 137 and is not a member for cou- 
pling the front body and the rear body differently f rom 
that in the conventional type, the through pin can be 
thinned and the swinging mechanism 93 can be minia- 
turized. Besides, large space around the swinging shaft 
1 37 is not required and the degree of freedom in arrang- 
ing the swinging shaft 137 can be increased. 
[0056] The invention is second characterized in that 
the member (the case 1 1 1 ) on the side of the body frame 
1 6 is attached to the rear of the body frame 1 6. 

The swinging mechanism 93 can be maintained 
from the rear of the body frame 1 6 and the maintenance 
is facilitated. 

[0057] The invention is third characterized in that 
when the right and left suspension arms 72, 71 are cou- 
pled to the body frame 16 via the shock absorber 7 6 
and the coupling means 94, 94 provided at both ends of 
the shock absorber 76, the member (the pressing mem- 
ber 1 1 3) on the side of the rear wheels 1 8, 21 is attached 
to the coupling means 94, 94 via the connecting member 
92. 

[0058] As the shock absorber 76 can make buffer ac- 
tion upon the suspension arms 71 , 72 and the member 
on the side of the rear wheels is attached to the coupling 
means 94 for coupling the suspension amis 71 , 72 to 
the shockabsorption 76, an installation member for the 
member on the side of the rear wheels is not required 
to be specially provided and the number of parts can be 
prevented from being increased. 
[0059] The invention is fourth characterized in that the 
coupling means 94 is composed of the arc-shaped links 
89, 88 swingably attached to the right and left suspen- 
sion amis 72, 71 and the substantially L-type bell cranks 
91 , 90 swingably attached to the respective ends of the 
arc-shaped links 89, 88, when the first bolt 103 is pro- 
vided to a curved part of each bell crank 91 , 90 and the 



second and third bolts 1 04, 1 06 are provided to the two 
ends of each bell crank 91 , 90, the first bolt 1 03 is at- 
tached to the end of each arc-shaped link 89, 88, the 
second bolts 104 are connected via the connecting 

5 member 92, the connecting member 92 is swingably at- 
tached to the side of the body frame 16, the third bolt 
106 is attached to each end of the shock absorber 76 
and the pressing member 113 as the member on the 
side of the rear wheels 21, 18 is attached to the con- 

io necting member 92. 

[0060] As the connecting member 92 is moved only 
in parallel by the right and left arc-shaped links 89, 88 
even if the body frame 1 6 is swung crosswise, relative 
revolution is caused between the connecting member 

'5 92 and the body frame 1 6 and the damper rubber 1 1 2 
can be pressed by the pressing member 113 attached 
to the connecting member 92 and the case 1 1 1 attached 
to the body frame 1 6. 

[0061] The invention is fifth characterized in that the 
20 member on the side of the body frame 1 6 is a divided 

case 111 for housing the damper rubber 112. 

As the member on the side of the body frame 1 6 

is the divided case 111, the case 111 is disassembled 

and the swinging mechanism 93 can be easily main- 
25 tained. 

[0062] The invention produces the following effect 
owing to the above-mentioned configuration. 

For the three-wheeled vehicle provided with the 
swinging mechanism according to Claim 1, as the 

30 swinging mechanism is configured as a mechanism in 
which the member on the side of the rear wheels or the 
member on the side of the body frame is swingably at- 
tached to the spindle provided separately from the 
swinging shaft, the resilient member can be provided 

35 around the spindle by providing the spindle separately 
from the swinging shaft and if the spindle is thinned, the 
swinging shock absorber can be miniaturized. Besides, 
the large space around the swinging shaft is not required 
and the degree of freedom in arranging the swinging 

40 shaft can be increased. 

[0063] For the three-wheeled vehicle provided with 
the swinging mechanism according to Claim 2, as the 
member on the side of the body frame is attached to the 
rear of the body frame, the swinging shock absorber can 

45 be maintained from the rear of the body frame and the 
maintenance is facilitated. 

[0064] For the three-wheeled vehicle provided with 
the swinging mechanism according to Claim 3, as the 
member on the side of the rear wheels is attached to the 

so coupling means when the right and left suspension arms 
are coupled to the body frame via the resilient means 
and the coupling means provided at both ends of the 
resilient means, the buffer action upon the suspension 
amis can be made by the resilient means, no installation 

55 member for the member on the side of the rear wheels 
is required to be specially provided to attach the member 
on the rear wheels to the coupling means for coupling 
the suspension arms to the resilient means and the 
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number of parts can be prevented from being increased. 
[0065] For the three-wheeled vehicle provided with 
the swinging mechanism according to Claim 4, as the 
coupling means is composed of the links swingably at- 
tached to the right and left suspension arms and the sub- 5 
stantially L- type bell cranks swingably attached to the 
respective ends of these links, the first fulcrum is at- 
tached to the end of each link, the second fulcrums are 
connected via the connecting member, the connecting 
member is swingably attached to the side of the body, 10 
the third fulcrum is attached to each end of the resilient 
means and the member on the side of the rear wheels 
is attached to the connecting means when the first ful- 
crum is respectively provided to the curved parts of 
these bell cranks and the second and third fulcrums are is 
provided to the two ends of each bell crank, the connect- 
ing member is moved only in parallel by the right and 2. 
left links even if the body frame is swung crosswise, rel- 
ative revolution is caused between the connecting mem- 
ber and the body frame, the resilient means is pressed 20 
by the member on the side of the rear wheels attached 
to the connecting member and the member on the side 
of the body frame and buffer effect can be produced. 
[0066] For the three-wheeled vehicle provided with 3. 
the swinging mechanism according to Claim 5, as the 25 
member on the side of the body frame is the divided 
case for housing the resilient member, the case is dis- 
assembled and the swinging shock absorber can be 
easily maintained. 

[0067] Solving Means: In a three-wheeled vehicle 30 
provided with a swinging mechanism 93 provided with 
a swinging shaft 1 37 for crosswise swinging a body 
frame 1 6 for right and left two rear wheels 21,18 and a 
damper rubber 112 that is located between a member 
(a pressing member 1 1 3) on the side of the rear wheels 35 4. 
21, 18 and a member (a case 111) on the side of the 
body frame 1 6 when the body frame 1 6 is swung around 
the swinging shaft 1 37 and generates reaction force that 
tries to return the body frame 1 6 to an original position, 
the swinging mechanism 93 is configured as a mecha- *° 
nism in which the pressing member 113 or the case 111 
is swingablyattached to a throughpin 116 provided sep- 
arately from the swinging shaft 137. 
Effect: The damper rubber can be provided around the 
through pin by providing the through pin separately from 45 
the swinging shaft and if the through pin is thinned, the 
swinging mechanism canbeminiaturized. Besides, large 
space isnot requiredaround the swinging shaft and the 
degree of freedom in arranging the swinging shaft can 
be increased. so 



Claims 

1. A three-wheeled vehicle provided with a swinging 55 
mechanism (93) as a swinging shock absorber pro- 
vided with a swinging shaft (137) for crosswise 
swinging a body frame (1 6) on the side of right and 



left two rear wheels (21 , 1 8) and a resilient member 
(112) between a member (113) on the side of the 
rear wheels (21 , 1 8) and a member (1 11 ) on the side 
of the body frame (1 6) for generating reaction force 
that tries to return the body frame (1 6) to an original 
position when the body frame (1 6) is swung around 
the swinging shaft (137), wherein: 

the swinging shock absorber (93) is provided 
with a spindle (1 1 6) separately from the swing- 
ing shaft (137); and 

either of the member (113) on the side of the 
rear wheels (21 , 1 8) or the member ( 1 1 1 ) on the 
side of the body frame (1 6) is tumably attached 
to the spindle (116). 

A three-wheeled vehicle provided with a swinging 
mechanism according to claim 1 , wherein: 

the member (1 1 1 ) on the side of the body frame 
(16) is attached to the rear of the body frame 
(16). 

A three-wheeled vehicle provided with a swinging 
mechanism according to claim 1 or 2, wherein: 

the member (1 1 3) on the side of the rear wheels 
(21 , 18) is attached to coupling means (94, 94) 
when right and left suspension amis (71 , 72) 
are coupled to the body frame (1 6) via resilient 
means (76) and the coupling means (94, 94) 
provided at both ends of the resilient means 
(76). 

A three-wheeled vehicle provided with a swinging 
mechanism according to claim 3, wherein: 

the coupling means (94, 94) is compsed of links 
(88, 89) swingably attached to the right and left 
suspension amis (71 , 72) and substantially L- 
type bell cranks (90, 91 ) swingably attached to 
the respective ends of these links (88, 89); and 
when a first fulcrum (103) is respectively pro- 
vided to curved parts of these bell cranks (90, 
91 ) and second and third fulcrums (104, 106) 
are provided to two ends of each bell crank (90, 
91 ), the first fulcrum (103) is attached to the 
end of each link (88, 89), the second fulcrums 
(104) are connected via a connecting member 
(92), the connecting member (92) is swingably 
attached to the side of the body (1 6), the third 
f ulcrum (1 06) is attached to each end of the re- 
silient means (76) and the member (1 1 3) on the 
side of the rear wheels (21 , 18) is attached to 
the connecting (92) member. 

A three-wheeled vehicle provided with a swinging 
mechanism according to any of claims 1 to 4, 
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wherein: 

the member (1 1 1 ) on the side of the body frame 
(16) is a divided case for housing the resilient 
member (112). s 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



9 



EP 1403 172 A1 




10 



EP1 403 172 A1 





12 



EP1 403 172 A1 




13 



EP 1403 172 A1 




EP 1403 172 A1 



FIG. 6 




15 



EP 1 403 172 A1 




16 



EP 1 403 172 A1 




17 



EP1403 172A1 




18 



EP1403172A1 




EP 1403 172 A1 




20 



EP1403172A1 




21 



EP 1 403 172 A1 




22 



EP 1 403 172 A1 




23 



EP 1403 172 A1 




24 



EP1 403 172 A1 




EP 1 403 172 A1 




EP 1 403 172 A1 




27 



EP1 403 172 A1 




28 



EP 1403 172 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Ap pli catio n N umber 

EP 63 62 6665 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of documert witi imfcstron, whore approp riate ^ 
drotevantf 



Relevant 
to claim 



CUSSnCATKNi OF THE 
AmJCATJON (kltCLT) 



US 4 974 863 A (PATIN PIERRE) 
4 December 1990 (1990-12-04) 

* column 4, line 15 - column 5, line 57; 
figures 1,2 * 

DE 297 65 386 U (HAIER HANSPETER) 
21 August 1997 (1997-68-21) 

* the whole document * 

US 6 256 649 Bl (BRAUN DIETER) 
26 June 2661 (2681-66-26) 

* the whole document * 

FR 2 689 682 A (6IRARDI PHILIPPE) 
1 October 1993 (1993-16-81) 

* the whole doctroient * 



1-5 



1-5 



B6209/62 . 

B62K5/62 

B62K25/64 



TECHNICAL FIELDS 
SEARCHED (blLCL7) 



B620 

B62K 



The present search report has been drawn up for all claims 



Ptaooof searcti 

MUNICH 



Dote at ocmpiebon of tho oearch 

19 January 2094 



Wochinz, R 



CATEGORY OF CITED DOCUMENTS 



X : partiou tarty retovarrt i taken atone 
Y : particularly relevant • combined with 

document of the same category 
A '. technotogaca) background 
O : non-written dhcloaure 
P t Intermediate document 



T : theory orprfnoqpte underty tng the Invention 
E : saltier patent document, but pubftnedon.or 

after the fi&no, date 
D r document cited in the application 
L : document cited tor ether reason* 

» :merrt>e/tf the earne patent tamjjy, txmpondbtg 
document 



29 



EP 1 403 172 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 63 02 6605 



This annex Bsts the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained m the European Patent Office EDP fue on 

The European Patent Office lain noway iable for these particulars which are merety given for the purpose of srtormation. 

19-01-2604 



Patent document 
cited In search report 



Publication 



Patent family 
members) 



date 



US 4974863 



64-12-1996 



FR 
DE 
DE 
EP 
ES 
OP 
JP 



2639016 Al 
68965965 Dl 
68905965 T2 
6369863 Al 
2841027 T3 
2182528 A 
2904515 B2 



DE 29705386 
US 6256649 



U 

Bl 



21-68-1997 DE 



29765386 Ul 



26-06-2001 



DE 
DE 
W0 
EP 
JP 



19717418 CI 
59806450 01 
9849023 Al 
0977674 Al 
2600516415 T 



FR 2689882 



01-10-1993 FR 



2689082 Al 



i For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



18-65-1996 

13- 05-1993 
17-02-1994 
23-05-1990 
01-11-1993 
17-07-1990 

14- 06-1999 



21-08-1997 



22-10-1998 
69-61-2003 
65-11-1998 
69-62-2686 
15-68-2600 



01-10-1993 



30 



